The assessment process in an educational system is an important and primordial part of its success to assure the correct way of knowledge transmission and to ensure that students are working correctly and succeed to acquire the needed knowledge. In this study, we aim to include Semantic Web technologies in the E-learning process, as new components. We use Semantic Web (SW) to: 1) support the evaluation of open questions in e-learning courses, 2) support the creation of questions and exams automatically, 3) support the evaluation of exams created by the system. These components should allow for measuring academic performance, providing feedback mechanisms, and improving participative and collaborative ideas. Our goal is to use Semantic Web and Wireless technologies to design and implement the assessment system that allows the students, to take: web-based tutorials, quizzes, free exercises, and exams, to download: course reviews, previous exams and their model answers, to access the system through the Mobile and take quick quizzes and exercises. The system facilitates generation of automatic, balanced, and different exam sheets that contain different types of questions covering the entire curriculum, and display gradually from easiness to difficulty. The system provides the teachers and administrators with several services such as: store different types of questions, generate exams with specific criteria, and upload course assignments, exams, and reviews.
INTRODUCTION
Traditional assessment modes in crowded classrooms can be a serious load on the instructors [13, 14] . Considering roles of the instructors in digital age, use of internet and even wireless technologies in the assessment can be very useful starting point for the instructors in order to be successful in integrating new technologies to the courses. Moreover, this integration process will support their professional career development.
Rouet et al. in [15] conducted a study to investigate the impact of web-based and paper based delivery of quizzes on students' performance and perceived satisfaction. They found that students who studied with printed documents and undertook paper based quiz were superior to the students who studied with web documents and took webbased quiz. Although the students expressed preference on the paper materials and paper based quiz they appreciated the availability of the course web site. As authors suggested while integrating web technologies into assessment phase of the instruction, ease of use and legibility of the tests should be taken into considerations. Besides accessibility of the online content and test of the courses are important factor to support students anytime, anywhere access to the instruction.
In recent years, most universities recognized the educational excellence of the wireless campus. This is a great opportunity for the students to access information more easily at any area of the campus using their laptops. In addition, with the promotion of Palm, Pocket PC and Mobile Phones as learning media, the number of practices which deals with integrating such devices into instruction has increased in the universities. Thus, the students can reach the course scores, discussion forums, information systems and tests by using mobile phones and PDA devices whenever and wherever they want.
Seppälä and Alamäki in [16] conducted a study on comparing the effectiveness of face-to-face, internet and mobile based instruction. As a result of their study, they suggested that innovative internet and mobile solutions can be useful for academic teaching because of providing possibilities for open teaching.
Use of WAP or SMS based tests through PDA, PALM, mobile phone or computer in higher education has been promoted due to the fact that they support the learning process of the students, offer exercise media and provide the opportunity to test the expected learning level achieved [17] [18] [19] . However, as stated by Homan and Wood [20] , the cost of such services for the students should be decreased so that these new learning media can be widely used. Homan and Wood analyzed the achievement level and views of the students on the paper based and mobile based tests in internet based wireless and traditional classrooms. They found that there was no significant difference between students' achievement level and the students had positive views about the wireless test conducted on PDA, however the students stated that they wanted to use the infrastructural opportunities of the university, instead of their own devices.
The results of the most researches in the literature have focused on the students' achievement level in web or paper based tests in the university level education. This study aims to determine and measure the effects of Webbased and Mobile-based assessments on the achievement levels, performance and perceptions of the students in internet-assisted courses in the Qatari schools.
The aim of this study is not to provide all the features contained in Course Management Systems such as
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Moodle or Blackboard, but to providing the basic support for carrying out the assessment processes. The main objectives of this research project are: 1) Design and implement the web-based assessment system, using Semantic Web (SW), and Mobile technologies. The project allows the students: 1-1 To take: web-based tutorials, quizzes, free exercises, and exams (monthly, midterms and finals). 1-2 To download: course reviews, previous exams and their model answers. 1-3 To access the system through wireless devices (such as, Mobile phone, PDA-Personal Digital Assistants, and Tablet PC) and take quick quizzes and exercises.
2) Develop new algorithms to improve the assessment process in the schools: To improve the assessment process in the schools, by developing new algorithms and techniques to generate balanced; exam sheets (monthly, midterms and finals), quizzes, and exercises, that containing different types of questions, covering the entire curriculum, and displaying gradually from easiness to difficulty. The exam sheets produced by the system take into account the different levels of the students from excellent, good, to fair, and avoids any mistakes of language and non-clear terminologies.
3) Provide the teachers and the administrators with several management services. In addition of the traditional admin services such as: login, change password, add, update, delete the basic data for the system (levels, subjects in each level, school, classes, teachers and students data), the project provided the following services to the teachers and administrators: 3-1 Store different types of questions: multiple choices, matching, filling in the blanks, true or false, parallel lists, etc. 3-2 Generate exam sheets (monthly, midterms and finals) with specific criteria: the number of questions, total score, chapters limit, lessons limit, and time limit. 3-3 Upload course assignments, previous exams, and their model answers. 3-4 Make sure that students have submitted their assignments, quizzes, and homework.
4) Determine and measure the effects of Web-based and
Mobile-based assessments on the achievement levels, performance and perceptions of the students in internetassisted courses in the schools: To assist the educational system for transferring from traditional learning to computer-based and mobile-based learning, by allowing students and instructors to participate in remote learning communities using personal computers and mobiles at home or at school.
II. ANALYSIS AND DESIGN METHODS
We build first the general architecture of the system, set the graphical user interface and design the structure of the database that stores the required data and information. In order to achieve our goals we defined the following tasks:
A. System Analysis
The analysis phase is the main phase in which the assessment system requirements are identified in more details. The goal of this phase in the system development is to represent the system goals into defined functions and operations of the intended applications. The assessment system requirements are documented in a complementary set of artifacts (flowcharts, use case diagrams, system sequence diagrams, …). Each artifact provides a different perspective of the system under design and contains distinct requirements. The combination of these perspectives establishes the tasks that are to be accomplished by the system.  Information Gathering Techniques: By assisting of some specialist employees from the SEC (Supreme Education Council), all the system materials are checked to match the SEC curriculum. The following are some information gathering techniques that used in the assessment system analysis.
-Interviews: The most common technique for gathering requirements is to sit down with the clients (teachers, students, parents, and school administration) and ask them what they need. Our discussion would help us plan out ahead of time, based on the type of requirements that we are looking for. -Prototyping: We use this technique for gathering requirements. In this approach, we gather preliminary data and requirements that we use to build the initial version of the system. -UML (Universal Modeling Language) use-cases is used also in the analysis of the assessment system as a model tool, in which the functional requirements are extracted and described along with a scenario of the flow of events.
The system requirements are classified in two types: functional and non-functional requirements.  Functional requirements: The assessment system allows different types of users to interact with the system according to given privileges. There are three main users of the system: administrator, teacher, and student, as shown in Figure 1 . The system provides the following applications (services) to each user: 1. The administrator application: This application provides the school administrator with simple tools to manage the information of the assessment system. The following are some features provided by the administrator application: -Activate/inactivate the system.
-Import and export the system' database -Send automatic email immediately containing the new password whenever the user changes his/her password. -Administer the basic data and information of the system: levels, subjects (or courses) teachers, and students. 2. The teacher application: This application provides the teachers with various tools to construct the system services. The following are some features provided by the teacher application: -Change account password -Manage (add, update, delete and display) all the system services (tutorials, reviews, exam questions, quizzes, previous exams, and model answers). -Print his/her exam sheets (monthly, midterms and finals) with specific criteria: the number of questions, total score, chapters limit, lessons limit, and time limit. -As mentioned before, the system helps the teachers to print automatic, balanced, and different exam sheets that contain different types of questions covering the entire curriculum, and display gradually from easiness to difficulty. 3. The student application: This application provides the students with interactive tools to use the services of the system. The following are some features provided by the student application: -Change account password -Download assignments, revision documents, previous exams and their model answers, and other files that are uploaded by the teachers. -Take web-based tutorials, quizzes, free exercises, exams (monthly, midterms and finals). -Access the assessment system through wireless devices (such as, Mobile phone, PDA and Tablet PC) and take quick quizzes and exercises.


Non-functional requirements:
In this part, we have verified and proved the system' aspects and interfaces that are not directly related to the functional behavior, such as: usability, reliability, supportability, performance, and security. 
B. System Design
Any successful web-based system should have an easy to use graphical user interface (GUI) that facilitates its use and flexibility. Thus the proposed system should possess an attractive GUI that is suitable to the potential users. The interface should be tested by its users and updated whenever necessary.  System architecture: The assessment system interface is entirely web-based, and doesn't necessitate any technical skills from the potential users. The system is divided into three applications, called administrator, teacher, and student application. As shown in Figure 2 , the system is appropriate for on-campus teaching, with access to the Internet, or off-campus teaching using the local network.  Database design: Database is an important component in our system. We have used Microsoft SQL Server database as a database management system (DBMS). The DBMS stores the subjects in each school level, the tutorials, the reviews, the previous examinations, the exams questions, the quizzes, the student grades, and the basic information of the administrators, teachers, and students. We have chosen the entity-relationship model to represent the database design. In [6] we introduced the basic entityrelationship diagram, that contains the main entities (tables) used for creating the system database. 
Using Semantic Web as a new methodology for Elearning research :
The Semantic Web appears as a promising technology for implementing E-learning. The Semantic Web constitutes an environment in which human and machine agents will communicate on a semantic basis [8] . One of its primary characteristics, viz. shared understanding, is based on ontologies as its key backbone. Ontologies enable the organization of learning materials around small pieces of semantically annotated learning objects [9] . Items can be easily organized into customized learning courses and delivered on demand to the user, according to her/his profile and business needs.
Semantic Web architecture: The term "Semantic Web" encompasses efforts to build a new WWW architecture that enhances content with formal semantics. That means, content is made suitable for machine consumption, as opposed to content that is only intended for human consumption. This will enable automated agents to reason about Web content, and produce an intelligent response to unforeseen situations. "Expressing meaning" is the main task of the Semantic Web. In order to achieve that objective several layers of representational structures are needed. They are presented in the Figure 3 , among which the following layers are the basic ones [8] : -The XML layer, which represents the structure of data, -The RDF layer, which represents the meaning of data, -The Ontology layer, which represents the formal common agreement about meaning of data, -The Logic layer, which enables intelligent reasoning with meaningful data. The important property of the Semantic Web architecture (i.e., common-shared-meaning and machineprocessable metadata), enabled by a set of suitable agents, establishes a powerful approach to satisfy the E-Learning requirements. The process is based on semantic querying and navigation through learning materials, enabled by the ontological background. The Semantic Web can be exploited as a very suitable platform for implementing an E-learning system, because it provides all means for Elearning: ontology development, ontology-based annotation of learning materials, their composition in learning courses and active delivery of the learning materials through E-learning portals. Table 1 , shows the suggested advantages to the possibility of using the Semantic Web for realizing the proposed E-learning requirements. The proposed Semantic Web framework for assessment system: Our basic Semantic Web framework illustrated in Figure 4 , provides the student with different types of assessment services. In this research study we focus on the implementation of these services that allows the students to take: web-based tutorials, quizzes, free exercises, exams (monthly, midterm, and final), to download: course reviews, previous exams and their model answers, to access the system through the Mobile and take quick quizzes and exercises. On the other hand, the system allows the teacher to store different types of questions, to check the contents of the site and update it regularly, to generate exams with specific criteria, to make sure that students have submitted their assignments, and to make students up to date by posting different announcements. 
Using Mobile technology as a new stage for Elearning research:
M-learning means the provision of education and training materials and courses on wireless devices: portable computers, PDA's, mobile telephones and Tablet PC. Our learning system has functions to enter and to organize the learning objects in the database and to make them available for students and teachers using the learning management systems (LMS) portals in which the learning process and its activities have been structured [4, 5] . Most of the e-learning student applications have been made available for users of mobile computers, the laptop and the PDA. The learning object management systems are now compatible for all kind of user devices, the conventional desktop PC as well as the mobile devices laptop, PDA and mobile telephone. As mentioned before, one of the main objectives of this study is to use mobile technology to provide schools with M-learning system that help in student assessment process. -The advantages: The advantages of mobile learning refer mostly to the mobile user: a great flexibility, an improved learning schedule is possible, increased productivity during dead moments and just in time learning. -Difficulties and limitations: Nevertheless they have very small screens, limited memory capacity and the large diversity of mobile devices obstruct a good learning experience. In the educational field we notice that the learning materials must answer to specific conditions. We will have to get around the technical restrictions so we can create a good learning experience. The usage of video, audio, clear interfaces and divided courses must contribute to this. Furthermore we will have to adapt the content to the needs of the mobile user. Because the user has a fragmentized time schedule, we will have to be sure that the learning object (quiz, exercise, …) are not to long. Dividing the knowledge in smaller modules offers a solution.
C. Exam Generation Algorithms
As mentioned before, one of the main objectives of the proposed study is to improve the assessment process in the schools, by developing new algorithms and techniques to generate balanced; exam sheets, quizzes, and exercises, that containing different types of questions, covering the entire curriculum, and displaying gradually from easiness to difficulty. One of these innovative and intelligent algorithms is the "ManageQuestion" algorithm that used for managing the difficulty of the exam (quiz and exercise) questions. The algorithm uses the difficulty attribute set by the user as input parameter. The teachers set the difficulty levels of their questions at creation phase using a numbering system. The value assigned to a specific question identifies how difficult (or easy) it would be for a student to reply correctly to the question. Our algorithm can generate automatically different exams with different levels of difficulties. Obviously, teachers are not always as accurate as would be desirable in estimating the difficulty of a question (as they don't know the exact level of the students using the system) our algorithm can update the difficulty and the easiness of the questions based on the responses given by the students. The algorithm has the ability to detect the difficulty/easiness of a question based on students reply and adjust the difficulty value accordingly. As a result, some of the feedbacks of the students in a given course are used to adjust the level of the questions. The following are the some functions of our algorithm: -Get_Difficulty(): This method determines the difficulty of a specific question. Four difficulty degrees have been considered rangy from level one to level four. If a question has a value higher than four, it could be too difficult or it could be ambiguous. Similarly, if a question has a value of 0, the question could be too easy, or too obvious, and nearly all the students can answer it correctly. The questions that are out of bounds are marked, so they cannot be used for any exam (or quiz), and the teachers must update them. Table  2 shows the upper and lower bounds for determining the difficulty of the questions [1, 2] . of different functionalities was needed to be imported into the database tables. The tables are filled by importing the data from an MS Excel sheet that contains the basic data from the school's database or during the run time of the system.
Ontology implementation:
As mentioned in our proposed Semantic Web model, Figure 4 , the ontological knowledge is added to the learning resources as a resource for contextual learning, and it searched by means of queries. The student's performance is measured by the evaluation component, and the result is stored in the student records database. The data in the database can be used by the instructor component to locate a new content. Searching learning resources and sequencing a course can be done using a knowledge base of learning resources and a delivery component. To implement the knowledge base, first of all, the leaning resources have to be described by means of metadata. The metadata consists of the contextual knowledge of the learning resources, i.e., ontology in our model. It contains the general representation of the structural knowledge on specific domains, such as Science, Mathematics, English, and so on. The ontology can be used for adaptive learning to retrieve the context of a course and to structure the contents. Also the metadata actually consists of the framing description of each learning object of a subject, i.e., the modularized content, which is linked to the concept of the ontology. For instructors to be able to sequence courses and create exercises adaptively, the suitability of different approaches has to be analyzed based on the relationships between the resources and their descriptions.
System requirements implementation:
To prove the functionality of the assessment system, we have implemented several web-based applications as components of the system. The assessment system is divided into three sub-systems: the administrator, the teacher, and the student sub-system, as shown in Figure 5 : Figure 5 . The assessment sub-systems i. The administrator sub-system: This sub-system provides the school administrator with web-based services to manage the information of the assessment system. the following services are available in the administrator sub-system: -Login: username and password is the most common authentication method. -System management: provides the school administrator with web-based services to add (update, or delete) the basic data needed for the other two sub-systems, such as: levels, subjects in each level, school, classes, teachers and students data -Change password: The system provides the user to change his/her account password.
ii. The teacher sub-system: This sub-system provides the teacher with web-based tools to manage the information of the assessment system. In addition to the login, and change password, the following services are available in the teacher sub-system: - tool to print balanced exam sheets (monthly, midterms and finals), quizzes, and exercises, that containing different types of questions, covering the entire curriculum, and displaying gradually from easiness to difficulty. The exam sheets produced by the system take into account the different levels of the students from excellent, good, to fair, and avoids any mistakes of language and non-clear terminologies. -Mobile quizzes and exercises: Teachers can use this on-line tool to add, update, and delete questions and answers for their Mobile quizzes and exercises. -Print students' scores: Teacher uses this tool to print the grade reports for the students who took the web-based and mobile-based quizzes and exams created by the system.
iii. The student sub-system: This sub-system allows the student to: 1) download tutorials, reviews, previous exams and their model answers, 2) to take: web-bases exams, quizzes, and free exercises, 3) to take mobilebased quizzes and exercises. In addition to the login, and change password, the following services are available in the student sub-system: -Download reviews: Student can use this service to download the reviews files for his/her subjects. The student select the subject name, and the teacher name (as input) from the available list of values, the system search for the required query, and displays all the stored reviews from the database. -Download tutorials: Student can use this service to download the tutorials files for his/her subjects. -Download previous exams: Student can use this service to download previous exams and their model answers for his/her subjects. The student select the subject name, and the teacher name (as input) from the available list of values, the system search for the required query, and displays all the stored exams from the database. -On-line quiz: After a student login into the system from the student login page, he/she can select the quiz, where the questions will be selected randomly by our algorithm from the database. The quiz will be over either whenever the student finishes it and select the "Finish" button, or whenever a preallocated time will be over. The system will calculate the number of correct answers and display the result. Finally, the student score will be saved in the corresponding database for possible tracking. When the student finishes the quiz, a record will be created in the StudentScore table, and stored in the database. Teachers can consult this table to track the activities of their students. -On-line free exercises: Student can use this service to take free web-based exercises for his/her subjects by setting his/her interested criteria: the number of questions in the exercises, chapter number, lessons limit, font size, and time allowed. -Wireless quizzes and exercises: Student can use this service to access the system (not just anytime, but anywhere) through wireless devices (such as, Mobile phone, PDA-Personal Digital Assistants, and Tablet PC) and take quick quizzes and exercises.
IV. SYSTEM TESTING AND EVALUATION
Materials and methods: we have used 2*3 factorial design methods in this study to test and to evaluate the assessment system on school site and to get the feedback of students, teachers and parents who are the potential users of the system. Dependent variable of the study is the scores obtain from the students who take the web-based quizzes, exams, tutorials, and free exercises by the system in different months. The students are divided into two groups, including experimental group and control group.
Participants: in the initial test of this study we selected 30 students from preparatory-three level (class 9-A) to form experimental group and 30 students (class 9-B) to form control group. Experimental group took paper based exam, web-based exam and mobile based exam respectively for 3 weeks. Control group took only paper based exam for 3 weeks. Each exam consisted of 10 trueand-false questions and is scored by 10 points. Procedure: The initial study conducted on the students from 2 classrooms for 3 weeks. All exams are including true-and-false questions. In the first week, paper based exam is applied to both groups. The scores of paper based exam are announced to the students one week later. In the second week, web-based exam is given to the experimental group, while paper based exam is given to the control group. 10 questions are broadcasted together on one screen in web-based exam. The feedback is given on the next screen to inform students about their answers for each question, the correct answer of the questions and the number of correct and incorrect answers and their scores. In the third week of the study, control group is informed on the scores they received from paper based exam which they took in previous week and they were given paper based exam in the third week. The students in the experimental group are given mobile based exam which are formed of 10 true-and-false questions. The questions in the mobile based exam are displayed sequentially. Before the mobile based exam ended, they have the opportunity to go back to the previous questions and change their answers. Feedback page which are displayed at the end of mobile based exam informed the students about number of correct and incorrect answers and their scores. The students enter the web-based exam and mobile based exam with their student ID numbers and passwords and they have right to use these systems only once. Each exam has 10 true-and-false questions, the numbers of correct answers are calculated as the achievement score and there is no time limitation.
Survey
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Results: To measure the achievement and student' perceptions in paper based, web-based and mobile based exams, we have applied two-factor ANOVA (Analysis of Variance) for repeated measurements to find out whether there is significant difference between the scores of the students. Table 3 summarizes the ANOVA results, and  Table 4 summarizes the means and standard deviations of the answers that computed 
A. Anticipated Results and Evaluation Criteria
 This research study used a mixed methods approaches which emphasized on qualitative data collection [10] . The project data is collected from the following specific resources:
i. Primary data will collect from the first prototype of "Questions-Bank" project that implemented in three Qatari schools, and presented in the IMCL'09 and ICL2009 international conferences. This includes the articles by Hosam F. El-Sofany, et al [6, 7] , and the article by Samir A. El-Seoud et al [21] .
ii. Qualitative data is collected from Alwakra School (as a performance site) through the project documents, system testing and implementation, scheduled interviews with involved project participants, and analysis of open (free-response) questions from two questionnaires. Moreover, we used external material such as books and research articles covering relevant topics for this study. iii. Secondary data collected from the E-learning literature. A lot of research literature on E-learning in conjunction with school education is available; and relevant elements in relation to E-learning and customization for corporations are drawn out in this study. The search strategy included electronic databases and hand searches of some published books on E-learning. We used databases like ACM Digital Library, IEEE Xplore, ISI Web of Science and CiteSeerX. In addition, we used Google Scholar that provided a simple way to broadly search for scholarly literature across many disciplines and sources [12] . iv. Supplementary data is taken from the PSUT, as a collaborative academic institution in this study
The Quantitative Research Approach: Two electronic questionnaires are given to the students who follow the two classes (9-A and 9-B). These questionnaires are conducted primarily to get an indication of how the students perceived the overall quality in the courses. A mix between free-response questions, dichotomous questions, multiple-choice questions, checklists and rating questions were used. The instrument designs for these questionnaires are based on Cooper & Schindler (chapters 12-13) [11] . The questionnaires are distributed to the students as part of the mandatory exercise program. All 30 students in the first group answered the first questionnaire and the other 30 students in the second group answered the second questionnaire. At the end of the semester the two groups are taken the final exam in three subjects (Mathematic, Science, and English language) using the project.
B. Evaluation Criteria
We have evaluated the system according to the following main criteria:
-Usability: Is the system providing a coherent and flexible user interface that can be used easily with all users? Has the system an obvious component which allows the user to navigate easily? Are the system applications easy to use by students, teachers, and parents? Is the system adaptive to user needs? Is the tracking component working properly and produce the expected results -Supportability: Can the system be easily modified or extended easily? Can teachers and administrators add materials easily? -Contents and Design: Are the design and contents of the system satisfactory to student, teachers and parents? What are their feedbacks? Does the system cover well the topics? Are they useful and meet their goals? Quality of texts, images, sounds, and clips?
We compare the progress of students.
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-Performance: Are the performance requirement concerned with quantifiable attributes of the system, such as response time, throughput availability and accuracy? -Flexibility: Is the system flexible, since it will be used regularly with a new set of initial data and can accommodate changes in database such as modifying the contents? -Security: Is the system preventing unauthorized users to access the system?
